The term 'anaglyph' originally referred to any embossed object (coin, metal, etching, etc. ) that appeared to be sculpted in low relief (e.g. in 'bas-relief'). The first use of this term was in 1651 by N Biggs, who defined an 'anaglyphe' as 'the external figure or cortex of a thing' (OED), a very apt definition, in terms of what the technique shows in modern cell biology! In later art literature, the term 'anaglyph' came to refer to any image that had the appearance of being raised from the surface of the paper. We hope that the readers of Traffic will find the anaglyphs included here to be both entertaining and informative. The inclusion of anaglyph glasses in this issue is intended to improve our readers' appreciation of the many wonderful 3-D images that are currently being generated by confocal light and electron microscopy, and to encourage the submission to Traffic of more studies that include such 3-D images.
The technique of generating these images relies heavily on certain Adobe Photoshop ® operations 2 . Three steps are critical: (Step 1) Converting the left eye's image to a pure red image and the right eye's image to a pure green-and-blue image (after both images have first been converted from their original black-and-white to full RGB mode). ( Step 2) Superimposing the two images by 'selecting all' and 'copying' one image and 'pasting' it as a second layer on top of the other. Several ancillary Photoshop ® operations can be used to spruce up the anaglyph image as it emerges. During step 1 the images can be corrected for disparities in contrast and brightness and after step 3, the two images can be brought into perfect register and made perfectly equal in size by using the 'free translate' command under the 'Edit' section of the Menu Bar of Photoshop.
Several examples of anaglyphs are reproduced here. Figure 1 shows budding viral particles as viewed from the outside (top panel) and from the inside (bottom panel) of an infected cell. Upper and lower panels depict the outside and inside surface of an infected cell releasing Sindbis viruses via plasmalemmal budding. On the outside (above), the Sindbis capsid proteins can be discriminated from amongst the exofacial domains of other plasmalemmal proteins by their tight packing into icosahedral crystals. Note that crystallization of the Sindbis capsid proteins 'causes' the membrane to bud outward, analogous to the inward budding of the ER and Golgi membranes 'caused' by the assembly of COP I and II proteins. Note also that the budding Sindbis virions 'choose' positively-curved membrane to bud from, as around the circumference of the dark opening of what is most likely an endocytotic coated pit. On the inside (below), Sindbis nucleocapsids can be discerned as the spherical structures that attach to, and gently indent, the plasmalemma. As seen above, they 'choose' to collect around the circumference of the polygonal lattice of clathrin on the one coated pit in the field. cholesterol (top) versus a control image of caveolae (below). Viewing the plate in 3-D with the anaglyph glasses will demonstrate that cholesterol removal totally flattens caveolae, indicating their dependence on this sterol. Superimposed on this background are a series of progressively more raised images, starting at the bottom with a confocal light micrograph showing the distribution of human folate receptors transfected into these CHO cells (the receptor being demonstrated in living cells by applying fluorescent folate). Note that this GPI-linked protein is diffusely distributed in the plasma membrane, at least in living cells. The view immediately above is another confocal anaglyph of the distribution of transfected GFP/caveolin in the same area of the same living CHO cell. The distinctly punctate distribution of caveolin corresponds to the electron microscopic image of discrete caveolae, but does not correlate at all with the distribution of folate receptors in the cell. This disagrees with much previous work on GPI-linked protein/ caveolae colocalization in chemically fixed cells. The next panel up illustrates the general application of deep-etch electron microscopy to EM immunocytochemistry, using 15 nm colloidal gold antibodies as a 'secondary' for caveolae labeled with a monoclonal anti-caveolin antibody. The upper, most highly raised inset demonstrates this same field at a higher magnification, to show more clearly the discrete labeling of caveolae with gold particles (which appear as small white dots in such contrast-reversed deep etch electron micrographs). Note the complete absence of gold particles over the honeycomb clathrin lattice, which also stands out very prominently when viewing such fields in anaglyph 3-D. 
